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The relative: effectiveness of four. different training 
conditions on the attainment of conservation of quantity was examined 
in a 5-Group design. Subjects were-75 nonconserving preschoolers, 
ranging in age from 3.10 to 5.0 years. Treatment consisted of five 


"- conditions: (1). pretense play training, (2) direct conservation 


training, (3) a combination of pretense play and conservation 
training, (4) mere exposure to the conservation. tasks without -the 
benefits of instruction, and (5) a control condition which provided 
only conservation pre-tests and post-tests. The results of the two. 


conservation posttests indicated that a combination of pretense play 


and conservation trajning was the most effective condition, followed © 


‘by the conservation -training and then by the. pretense play training. 


The data also indicated that the effects of conservation training 
were less stable than those attained with pretense play training, and 
that the former tended to decrease with time while the latter showed 
a corresponding increase over time. (Author/Ss) 
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attainnent of consearekicd of ataneaty was eeenened ae a 5-Group design. 
Subjects were 75 arenas preschoolers, ranging ih. age from 3.10 to Oe 0 
years. Treatment consisted of, pretense Play trainina, direct conpervEtton i 


training, a combination’ ‘of pretense pley and conservation training, mere 


‘ 
e . 


_ exposure to the «conservation tasks without the benefits of’ ‘Ingtruction, 


and a control actisixten: witch provided only canner yey Don pre- and posts 


tests. ‘The results of the ‘two conservation posttests indicated ‘that a 


’ 


combination -of prateiee ai and conwervatiton epataie was the most effective 


 condition,, followed’ by the’ conservation training and when by the pEehenae’ 


play training. The data also’ ‘tndeabed that the effects of conservation | 


‘training were less ‘stable than those attained with pretense play training, and 


that the former tended to decrease with time while’ ‘the latter showed a 
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. Play and Cognition: A Study of Pretense Play 


: ‘and Conservation of Quantity 


The teat’ decade. bas seen a renewed interest in children's pretense 
behavior: Ma ay investigators have puzzled over the significance of pretense 
or sifaiphidie erat for human development and have attempted to delineate its 
potentially adaptive functions (Bruner, Jolly & Sylva, 1976; Feitelson & 
Ross, 1973; Herron & Sutton-Smith, 1971; Klinger, 19713 Miller, 1968; Singer, 
—19THS Slobin, 1964 ; Smilansky, 1968; Tizard & Harvey, 1977; Vandenberg, 1978), 
with special eaphiste on cognitive aspects of symbolic play Ce & Brainerd, 
1979; Curry & Arnaud, 1974; Dansky & Silverman, 1973; Fein, 1975; Fink, 1976; 
Franklin, 19733 Garvey, 1977; Golomb, 1977; Johnson, 1974; Saltz, Dixon’ & 
Johnson, 1977; Schempp-Matthews, 1977; Stern, 1976). 

What are the cognitive capacities essential to a game of pretense? Are 
they play-specific skills, applicablé only to imaginary activities, or Aee 
they common to other forms of cognition? Piaget's answer to this question has 
focused on what appears to him as the undisciplined character of symbolic 
play. He contends that the playing child cannot aitrerentiate between the 
signifier and what it signifies, i.e., between the symbol and its referent. 
Accordingly, the child does not maintain the distinction Beivaen sediiey and 
fantasy and these two modes of thought fuse into a state of genuine "belief" 
that permeates his game. Ptaget (1962) characterizes symbolic play as a form 
of egocentric thought ite: de distorted by assimilatory processes and reflects 
the cognitive imbalance. typical of the preschooler's thought structures. He 
perceives play symbolism as aan of the child's conceptual immaturity that, 


. like egocentric language, needs to be outgrown. In his account of play Piaget 
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underestimates the significance of the child's "as if" behavior, and 
ignores the child's ability to maintain a dual orientation to the world of 
reality and of pretense. Piaget overlooks the restrictions which the child 
imposes an tle rule-governed games, and: the clear aitactions which are 
maintained between the dual functions of objects and role-identities in 
pretense. 

To the present writers the child's ability to adopt an "as if" stance 
is the fost outstanding characteristic of pretense play and, in itself, 
represents a form of reversible Chcushe: In nreknuses play the child seens . 

‘to employ an intuitive form of |.eversibility: he performs reversible mental 
transformations which run counter to the observable perceptual reality. ik 
Every time a child adopts a role and pretends to be sane other than 
himself, he engages in a mental transformation sine is not matched by 
physical reality. When he’ discards his temporary role and readopts ‘fis usual 
identity, the imaginary urs rmation is reversed and his former self 
reinstated. If the reversibility seen in pretense play is a spontaneous 
precursor of the genuine paiva pate of ied ata thought can the 
aancten of pretense play be utilized for the ivaaobite ae more: advanced forms 
of. reasoning? More specifically, if the structure of pretense play éssontne 
is characterized by primitive operations of identity, irene: and compensation, 
gaia not predict that pretense play training should affect conservation 
achievement? This thesis was ieSieces in two studies wih eentnnd the 
relationship between the reversibility seén in pretense play and the revers- 
‘Ability dencnistwatea in the solution of the conservation problem. Preschool 
chi laren were exposed to symbolic play situations injwhich questions about 
their ‘preterise actions, specifically, those concerning the original identity of 


the object, its transformation during play, and the return of its original and. 
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enduring identity at~the end of the game, induced reflection’on and 
verbalization ce alan usually taken for granted. The effects of this 
symbolic play intervention procedure on the child's attainment of conservation 
were then examined. 
The first study (Golomb & Cornelius, 1977) » a Ba teoiy Design attempted 
to demonstrate that a relationship exists between pretense reversibility and 
the reversibility manifested in.conservation-type tasks. The subjects were 
30 noneninervine 4 year olds attending a ntAgipcoRese nursery school. Four ‘ 
cenaerracsen pretest trials established the nonconserving status of the | 
veareinivantes Following the conservation pretests, 15 children were aeetened 
to the pretense play condition which consisted of 6 pretense play episodes 
extending over 3 days. After each POGCeHse Sais awetes inquiry was . 
conducted which questioned the child's wynboric transformations and his 
explanations of pretense play.' The control group also comprised 15 subjects 
matched to the experimental ‘subjects on the variables of age, sex, socio- 
economic status, and SS PUBIC S at a nursery school. These subjects were 
"assigned to a constructive play condition consisting of 6 arts and crafts 
play episodes also extending over 3 days. Following ewiey sessions, all- 
children were retested on the conservation tests. The differences in seeaueiane 
' responses betweenthe two groups of subjects were large and statiatiealiy 
significant, favoring the pretense play training condition. In the experimental 
group, 10 out of 15 children gave accurate conserving judgments and explanations; 
by contrast, of the 15 children engaged in constructive play activities, only 
_ one child became a conserver. It is of considerable interest that conserving 
judgments were always accompanied ‘by poerent explanations with an appeal to 


rules of identity, inversion and or compensation. These forms of justification 


suggest that the training in pretense elicited a genuine form of logical 
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reversibility which facilitated the acquisition gtvcondenving judgments and 
"explanations. 

The second study (Golomb & Adams, 1978), a 3-Group Design, attempted 
to replicate the Golomb & Cornelius effect (1977), while exploring more fully 
the play conditions under which conservation of quantity effects could be 
attained, By contrast with the child's usual ae play experiences, the . 
ones we provided were wit apostate and guided by explicit theoretical 
as sumptions. Primarily, the study was designed to clarify whether it was: 
pretense play with verbal inquiry or pretense play pie a6: tliat induced 


Bish eset gpepaset vine responsed. The study also included an extended series 


* , 


qot eight conservation pretests with a detailed set. of six questions per 


task, a group of new posttests to assess the generality of the effect, and 
two additional and delayed posttests to determine ihe etantiaty of the conceptual 
seine andi during pretense training. This study employed three groups of 4 
year old middle-class children who were given conservation of quantity 
pretests to establish the nonconserving status of aj1 the participants. 
Following the pretests, 30 children arin randomly assigned to one of three 
conditions: prabewde play with inquiry, pretense play without inquiry, and 

a@ control condition in which subjects were only pre- ane poubeeated: Three , 
posttests were given on days 5, 14, and 28 following the initial conservation 
pretests. Although the three groups of subjects did not' differ significantly ~ 
on the first and the second posttest , the overall aitrerences imtwent the 
two treatment groups and the control group attained statistical significance 
on the third posttest. Paired comparisons between groups showed that the 
pretense play with inquiry condition yielded significantly more conserving , 
responses than either of the other two groups. In the "inquiry" condition, 


80% of the subjects showed some degpee of change in their conservation test 
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scores on the third, posttest compared with 25% of the subjects in both the 

"without inquiry" ‘and the control conditions. In summary, the Golomb & Adams 

study isolated the "inquiry" condition as the effective variable, and 

. demonstrated that the training effect generalized'to new tasks and was 

maintained over fda However, the fact that statistically significant differ- 

ences' did not appear until the third posttest presented a Scuba The 

authors attribute the delayéd appearance of the training effect (a "sleeper" 

effect) to the specific procedural modifications which they introduced in 

this design. Unlike the limited number of conservation pretests used in the 

Golomb & Cornelius study, Golomb & Adams increased the number of pretest 

trials as well as the number of questions which the child had to answer. Thus _ 

they created, unwittingly, a condition which reinforced the wavs gonabasenvide 

responses a coved of 48 times (8 pretests X 6 questions per task). 

Apparently, this counterproductive procedure masked the effects of the pretense 

training, which did not emerge until 22 days after the training was completed. 
The previous findings suggest that four year old preschoolers can 

successfully apply Problem solving strategies activated in play to conservation 

of quantity tasks. Furthermore, the Golomb & Adams study isolated the verbal 

inquiry condition as the effective variable in the training procedure. In 

this condition the verbal interchange at the end of each game seeaunaeen the 

ehild's production of identity and reversibility explanations, which were then 

summarized by the experimenter. Thus, the child was provided with a.semi- 

logical Verbal rule for his pretense behavior. These findings lead to the 

following questions: (1) If the provision of a verbal rule for pretense 

play facilitates the attainment of conservation, how does this procedure compare 

with the|standard highly effective méthod of direct conservation training 


| 
(Brainerd,1974,1977;3 Denney, Zeytinogly, & Selzer, 1977; Feigenbaum, 1971; 
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Field, 1977, 1979; Rosenthal & Zimmerman, 1972; Zi imerdan & Lanaro, 1974)? 
(2) If both pvetaie play and conservation training are effective inducers 
of conserving responses, does a colibination ‘of these two treatments enhance , 
the magnitude of the effect? If. pene prey does indeed acuivere already 
existing cognitive structures , would sdattional direct conservation teint 
be more easily assimilated? . (3) * Since mere exposure to pretense play with’ 
inquiry produces specific cognitive changes relevant to the conservation task, 
does mere exposure to the conservation cece aisha invour sameae includes 

a similar inquiry phase, also trigger a comparable cognitive shift? 

‘The present study was dpadencd to explore these issues, as well as to 
peeiiate the original Golomb & Cornelius (1977) Findinge. ' We were aa 
interested in comparing the overall effectiveness of direct coneervation 
training which emphasizes the provision of, verbal rules with the more loosely 
structured pretense play training which provides rules for the. transformations. 
used in pretense. In designing the conservation training denatttons we ? 
selected procedures reported to be most effective for the ieaiisne of 
nonconservers, namely, providing verbal rules and ‘feedback, reinforcing the P 
child's conserving judgments and explanations, and correcting false responses 
(Denney et al, 1977; Field, 1977; 1979; Zimmerman and Lanaro, 1974). Our’ 
design involved four treatment conditions: (a) pretense play training with 
inquiry, (b) direct conservation training, Gath a combination of pretense 
and conservation training and (-a) ..exposure to the relevant soneurvation 
training tasks without the benefit of iiserustions:. A fifth group - the 
control puohe - was given conservation pre- and posttests only, 

If, as our previous discussion suggests, pretense play activates already 
existing cognitive pageeuaen of identity, inversion and compensation, and 


may thus facilitate the assimilation of information provided by direct 


conservation training, then the combination of pretense and conservation 
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traf{ning should produce the best‘ results.. We would also predict more 


immediate effects from direct consérvation training than from pretense play. 
While pretense has the potential. advantage of activating alfeady existing” 


cognitive structures, direct training has the benefit of exposing ais cHild 


to relevant disérininative seer dences in addition to the basic’ conservation 


-, ‘ 
f 


rules. Finally, we would’ expect mere exposure ‘to the conservation oe 
tasks to be slightly -more’effective than the control condition, which only 
tests the passage of time. . To summarize our predictions, the most effective 


condition should be the combined prebens pat conservation treatment, followed, 


in order, -bY ‘direct conservatiq training pretense Kecaaligg and mere 


5 fle exposure to the tasks. The control sunita should yield the least improve- 


., . ¢ ’ 
' 


. ment. e - : 
Z ; Methods 


fee “Subjects 2 | ; : 

Subjects were 75 nonconserving 4 year olds sroMrce seven iiddL aces 
nursery schools and daycare dentexss” All the participants came from towns 
surrounding Metropolitan Boston. Their ages ranged ‘from 3.10 to 5.00 years, ° 
with a median age of 4.6 years. The children, 39 boys and 36 girls, were 


selected on the basis of their conservation pretest scores. (See Table 1 for 


\ mean ages and IQ). | 


Insert Table 1 about here 


‘y ” €xperimental Design 
} . All.of. the children were given conservation pretests to establish their 
i nonconserving status (see Scoring Criteria). The children were also tested 


on the Peabody Picture Vocabulary Test to determine developmental level. 


’ * ™ 
Following the conservation pretests, nonconserving subjects were randomly } 


é 
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assigned to one of five conditions: (a) pretense play -~training, (b) conservation 


training, (c) a combination of pretense and conservation training, (d) repeated 
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_ exposure to the conservation training tasks without the benefit of instruction, 


(e) and a control group which received only conservation pre- and posttests. 
All.75 subjects participated in conservation pretests on Day 1. On 
Days 2, 3 and h, the four experimental groups received training, either in 
pretense play, in conservation of duane in a combination of play and 
capwtcowttied: or in mere exposure to the conservation tasks. On Days 5 and 
19, all five groups were given conservation posttests. All sessions were 
administered individually, tape-recorded, and transcribed. 
Tasks and Procedure 
Conservation Pretests, Day 1. yack subject was tested on four conservation 
of quantity tasks: two eal with solid quantity and two with liquid ad ty 
The solid quantity tasks presented the subject with two equal size balls of 
playdough, 5 cm in diameter, which were transformed, in*the first task, into a 
sausage, 12 cm in length,and in the second task into a pancake, 10 cm in 
‘diameter. In the liquid quendity tasks the child was presented with two 
identical eoskeuasg cm high by6 comin diameter, filled with water and with - 
. a third beaker, empty and different in size. On the third task, water from 
one of the identical beakers was poured into a thira Weaker: 10 cm high by 
5 tintin dtemebard on the fourth task, liquid was transferred from one of the 
identical beakers into another beaker 2.5 em: high ana 13.8 cm in diameter. 
On each one of the tasks, the examiner first established the-equality of the” 
two balls of playdough or of the liquid contents of the beakers and, following 
their respective transformations, asked a series of questions: "D9 both of J 
these have the same amount of clay (water) or does one have more?" "How do 
you know?" "I can see that this clay (water) looks longer (taller) but does it 
mean that it has more ar Caan "How much clay (water) was there to begin 
with?" "How much is there now?" "How did this happen?" "Now I am going 
to put this clay (water) back the way it was. Now, do both have the same amount 


of clay (water)?" : ‘ 


1j 
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, Conservation Training, Days 2, 3, 4. The training tasks involved six. 
different stimulus transformations: four cane identical with those of the V 
pretest and two were new: one ball of playdough was transformed into a 
30 cm long snake, gal the liquid of one of the identical beakers was poured 
into a beaker 25 cm in height and 2.5 em in diameter. Daily sessions consisted 
of one liquid and one solid sieeer eit of quantity task. First the examiner 
modeled a correct judgment: _"Now both of these have the same amount of 

Pe clay (water)." Next she offered one of three types of Renn en a 

different one for each of the three training days. In the case of identity, : 

she used the ‘following format : "Even though they look different, we know 

that they both Have the same amount of clay (water) because they both had 

the same amount to begin with and we haven't added any clay (water) or taken 

any away." In the case of inversion, the examiner stated: "Even though they 

look different, we know that they both have the same encaee of clay (water) 

because we can always put this Siacnade the ay ‘it was," and demonstrated 

it in action. In the case of compensation gthe apes enstiied was offered in 

the following terms: "Even though hey Jock different, we know that they 

both have the s amount’ of clay (water) because wed eibaaen this one ie. 

longer (taller) , it is also thinner (narrower) ." Judgments and wepliaiattons 

were offered twice, in pacteaanai: with a question regarding the child's : 

opinion inserted between the two statements. Thus, the examiner modeled a 

correct judgment and explanation and also corrected the child's wrong assertions. 

The order of the presentation of the tagks remained constant, but the order of 

the verbal rules presented with each daily set of tasks was counterbalanced. 
Exposure to the Conservation Training Tasks, Days 2, 3, 4. This condition 


involved the presentation of the same six tasks used in the conservation 


training treatment without the benefit, however, of any feedback. Daily 


sessions consisted of one liquid and one solid’conservation of quantity task. 
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The seiaitiion called ae the child! 8 Judgment and explanation oF the quantities, 
Pretense Play Training, Days By 3a. ds six pretense play episodes, each 

‘approximately 15 minutes in aubeen) were played in three daily sessions, 
two games per session. ‘The games were player in the following order: ’ Picnic, 
\ a wa Mountain Climbing, Picking “Strawberries, dove epase Riding, Car and Boat. Ride, 

me 7 Pet Shop. Bini game first eee child, together with the experimenter, 

‘ . in’ pretense’ situation and then required his/her, explanation of the pretense 
. #! ‘object and aeneene The child was: questioned about alien make-believe. behavior 


- and encouraged to explain the reversibility of the transformation from the 


a sg ‘ ; original identity to the pretense identity and-back to the original and enduring 


identity. (For play themes and procedures, see Golomb: & Cornelius, 1977). 


0, Combined Conservation and Pretense Play centving Days 2, 3, 4. In 


, this condition, eubserks PEGI Es on each of t e three days , eaeeceeuhion 
training ‘on two tasks Chea Conservation Training), followed by nee ne ih 5 
ee two pretense play games (see Pretense Play Training). 
e Conservation Posttests, Da S 19. ‘Identical beta ‘of posttests were 
, administered on ‘days 5 and 19. They included the ‘aie tasks used for cohearvatbi 
training and two additional new. ones: a solid. quantity inane in which. one of _. 
the playdough balls. was transformed’ into four equal size small balls, . and a 
oe in task involving discontinuous quantity, namely beans. The beans were first 


; a aa displayed in two identical containers, ® 9 cm in height with diameters of 5 cm mei 


a j ret the base and 8.8 cm at the top. West, he beans of one of the containers 


| pu ie me transferred to a beaker 6.9 cm high ard 5 cm in diameter. The procedure 
. was identical for 11 ‘tasks and tolioved the ‘format established ‘for. the con- 
“servation pretests, - DS ine os eo A : 7 


ee, Js .. Scoring Criteria ; 
A fens = pinbervation Test Scores. The scoring procedure for ‘pre- and posts ° 
pe "tests was ideptical. - A correct conserving Judgment: received a score of 1, 


oy 4 Say Peels, 
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a correct explanation offered in cern of identity, inversion, of compensation 
‘also Saieiad a score of 1. Thus, a nonconserving answer was scored 0, a correct 
conserving on was waned ai: while a correct judgment followed by a. correct 
explanation was wetgen 2. However, for purposes of analyses the judgment-only- Seven 
Oars Only noneoneaevine subjects, whose score - the conservation pretest 


was 0, participated in our study. The maximal possible score for each subject on the 

oatitee was 16. Two independent raters coded ‘all the conservation pre- and sabnkants 

from transcripts of the tape-recorded sessions. Percentage of depeenent was 93%. 

. faapinativs Play Ratings. The pretense play sessions were scored on a 3~point scale 
for the child's imaginative involvement in the games, as memseea by appropriate | 
change of voice and/or bodily -involvement, impveviswtion beyond that required of the 
adgpted role, extent of Eavelvensnd ’ and desire to continue the game. 

Results | : ; 
The data were analyzed with the Kruskal-Wallis one way analysis of variance 
by vanks (Siegel, re Since the scores for the repeated éepoure group did ioe . 
aifrer fren the control group, it was eliminated from further ‘gnalysis. The overall 

“alfterencés Sctbean the four treatment groups were statistically. significant on 
both posttests: posttest 1, » H(uncorrected for ties)= 11.44 (pc. ony posttest 2; 

_ E (corrected for ties) =°10.07, p ¢.02., es 7 ~ ge | u : “a 

The pattern of conservation scores confirmed our prediction. The highest scores 
were obtained in the’ condition which combined eenserresren and pretense play training, 


, 


‘followed by ccuseziattonsonty training which: yielded better scores than pretense ; 


r 


play training, which ‘in turn was gipeciee to the control condition. The distribution 


‘of conserving responses for the various groups is presented in Table. 2. ° 


Insert Table 2 about here 
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The results can also be described in terms of the number of subjects 


a 2 : 5 


each of the’ conditions, became conservers, i.e., who gave accurate 

a judgments and Se enattGis on all or some of the tasks (see Table 2). In 

- order to ascertain whether the differences between the various treatments 

i were large enough to ‘be statistically significant, a set of a a ea 2s 


. 


ReSeEee the individual groups was pérformed (Mann-Whitney, U ‘Tests, Siegel, 
1956). On the first posttest, ‘these comparisons indicated that the cee 
treatment was superior to 211. other groups: conservation-only (U = 61), 
pretense (U = 58.5) and control (U =l9. 5), all B 8 € -025. None of the re- 
whaining compgrisons achieved statistical Stent tivadew: On the second posttest, 


aly ‘the ‘combined treatment was significantly, better. than the control group 


(uy = 56, p{.025, see “Table 3). 


‘ a | Insegt ‘Table 3 about here 
«8 ae i 
~ The extent of cicemuntagl a ihe the meer training effects to. the new ~ 
“tasks was assessed on two tests: a solid conservation task where he transformation . 
yielded four balls of playdough, and a discontinuous aaah iid task using beans. 
The results for the two groups which received absent conservation’ Sretosne 
(conservation-only and the combination of pretense’ and: conservation) were modest. 


On the first posttest, two subjects in the conservation-only ‘group and three 


- subjects. in-the combined group gave aA correct response on the eolda: Saree 


_ task and one subject in each group: conserved on discontinuous quantity. On the 


JPne posttest, one: subject in ‘the efnservation-only and three subjects in 


4 ’ _ 
the. combined treatfent group gave ‘a corret: conserving response on the eoiid 
“quantity task; two subjects -in the conservation-only group and. four subjects 
in the combined group gave a correct response on discontinuous quantity. 
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Additional information on the number of children who in each group conserved _ 
one, two or three kinds of tested quantities, namely, solid, liquid and/or 
discontinuous quantities is presented in Table 4. The results favor the 


2 , . combined treatment condition. 


Insert Table 4 about here 


An examination of the changes in: test scores over the two-week period 
fron. ane first to the second posttest indicates different patterns for the 
treatiant erouns': In the pretense play group, the scores of the two « con 
_ Servers increased. Te the conservation-only training group, four conservers 
7 decreased and two conservers maintained their scores. None of mae conservers 
showed an increase. In the combined play and conservation treatment group, four 
conservers increased and five decreased in their scores. The differences 
between the scores on the two posttests are not the result of children basie 
the éxvlanation ¥ while retaining their conserving sudan Rather, the decrease . 
. occurred in both judgments and explanations. | 
| The extent of the relationship between the child's imaginative involve- 


_ment in pretense play and his conservation scores was also explored. Corre- 


lational analyses confirmed a4 modest, though statistically significant 


. 
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relationship; on the first posttest, ‘r o 6% = .026; ad the second 
“poutine =. .31,-P = .046. Separate analyses of covariance indicated 
that the variables of IQ,'MA, CA, and sex did not have a statistically 
significant training effect, 
i Discussion 

The present study vas designed: J») to compare the effects ou 
conservation attainment of specific conservation training with those of 
pretense play training; (2) to assess the aftectivencas of combined pre- 


tense and conservation ‘training on conservation attainment; (3) to 


. 


determjne whether exposure to tae couperaetsn task is a sufficient 


condition for the induction of conservation; (4) to replicate the i aoe 
finding (Golomb & Cornelius, 1977) that training. in. pretense Ane facilitates 
the acquisition of conservation. 

A ceeiietsist of the relative effectiveness of specific conservation 
training and pretense play training indicates a large difference in the 
number of seameaeviy subjects dna in the total ibe ditstnen da the two 
conditions, a difference which Severe the direct conservation training treat- 
ment. Although these differences decline on the second pantiaee: the scores 
obtained on direct conservation training are substantially takies hadi the 
ones obbained on pretense play. This seems to, confirm out prediction that 
direct: and speeific training, which repeatedly .offers a verbal rule and also 


verbally corrects the child's responses, is a more effective inducer of 


‘conserving. responses than the indirect training method of ‘pretense play* 


a 


On further inispection, neater; the low incidence of eeEreck -explanations 


‘ offered on the second posttest raises the question: why a the effect of 
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direct and intensive training so modest? While the number of correct . 


judgments and explanations following pineervatles training (13). exceeds 

that obtained on pretense tredndee (BY, the difference of five additional 

‘ correct judgments and explanations is not impressive and falls short of 

the number of correct judgments and explanations (24) offered is the — 
Ronbanes condition. The change in scores from the first to the second 
“posttest also indicates the limitations of the conservation training method 
-employed in this study. Although the scores for the pretense ee ee wre 
on the ee posttest, those for the conservation-only group decrease. 
Thus, while teaching the child a verbal rule has an igeiors effect, as 
measured by the enetee obtained on the first posttest, the gains are not 
fully maintained. Apparently, the provision of correct information does 
not insure the duit y aanawanteen is of the problem and its solution and, 
taken in isolation, may aditete assimilated by many young children. To 
the extent that the modeled judgment see cecniettas does not make sense to 
the child, its learning effect will be unstable ea decline with the passage 
of time. We might perhaps speculate that had we included a thira posttest, 
the scores for the pretense play group would have further increased, while 
those for the sinueveutee training group would have shown an additional 
decline, By comparison with conservation training, the pretense play 
condition seems to have induced more lasting cognitive chenexis This is 
quite remarkable since pretense play training merely encouraged children to 
give an account of the spontaneous reversibility demonstrated in their 
pretense transformations, while conservation training directly and explicitly 


modeled correct judgments and explanations. 


* 
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This interpretation of pretense and conservation training is supported 
by the performance of the combined group. .The finding that only the 
combined pretense and conservation group benefited significantly from 


training indicates the effectiveness of this treatment for the induction 


of onservation. On the first posttest, the Bcates of this group were 
significantly higher than those of the selina: exposure and control groups 
and on e second posttest they were significantly as. than those of 
the expos and control groups. In comparison with the conservation-only 
condition, twice as many children in the combined group conserved liquid 
quantity as well as nee lactit and liquid) or three (solid, liquid and 
discontinuous) quantities. Finally, the combined group, unlike the 
conservation-only group, maintained its high scores, from the first to the 
second posttest. Thus, the combined pretense and ones condition 
provided both the magnitude of the effects produced by dirdct asarernaded 
training and the longevity of the cognitive changes itceok by pretense 
play training. | 


The present results do not support the suggestion that mere exposure 


to the relevant tasks is’ enough to trigger a shift toward conservation. 


‘While a single subject in the exposure group gave a correct judgment and 


explanation on one of the tasks in the second posttest, the aifrerences 
between this group aaa the control group were not statistically significant. 

Finally, we must consider the reasons for the relatively modest effects 
achieved in all training conditions, including pretense play. In general, 
when redlivataon studies use small samples one might expect arearenaes in 
the magnitude of the obtained vege In addition, inspection of our 
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protocols suggests, in a highly tentative fashion, that such examiner 
variables as maintaining the child's attention, insisting on a reply and 
repeating a conflict inducing question, may have affected the results. For 
' our study, and particularly in the pretense play condition, it is of central 
importance to maxjmize the child's attention to our series of inquiry 
‘aventious and to maintain his/her interest in them. While all children 
enjoyed the pretense play session, many seemed to respond to the questions 
posed by the experimenter as an interruption of their game, and they 
attempted to abbreviate this interlude in order to resume, as quickly as 
possible, their pretense activities. Thus, inatténtion to our pretense 
questions and a téndency on the part of the child to offer routinized 
answers may have militated against the development of the full impact of 
pretense play training. Furthermore, unlike the Golomb & Cornelius method 
which incorporated the child's manipulation of the materials and thus 
maximized his attention, in the present study only the exeminer performed 
the transformations. Thus active participation on the part of the child 
may té central to the success of this method. An additional Sankee to be 
considered is the sociel background of our inane The participants 

in the Golomb & Cornelius study were the offspring of college professors 
“and graduate students,.and displayed great verbal fluency as well as an 
interest in the dialogue with the. exparinenter. ‘the children in the present 
study eune from a more broadly representative middle-class background 
including office workers, nurses, school teachers, businessmen as well as 
professionals. Whether this difference in SES is a potent factor will be 


the subject of further studies.. 
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Although the effects of the pretense-only condition in the present 
study are smaller than those reported by’ Golomb & Cornelius, the superiority - 
and stability of the scores obtained by the combined pretense and 
. conservation group supports the original finding that pretense play 
- facilitates the acquisition of conservation of quantity. This form of 
training calls upon thought processes already available to the child who 
in pretense play exercises pretense reversibility and utilizes processes of 
identity, inversion and compensation, albeit in an intuitive and unreflec- 
tivemanner. In play, children maintain their enduring identity despite the 
adoption of pretense identities, they maintain concimienters relations | 
between their real and their assumed aie (aia and they gancel the pretense 
transformations at the.end of the game. ese processes -are quite analogous 
_to the solution required for the-conservation task. In order to understand 
that, quantity, despite appearances to the contrary, remains unchanged, the 
child has to acknowledge the continued identity of the quantity, to realize 
that changes in one dimension are compensated for by changes in another 
dimension, and to demonstrate this understanding by canceling the transforn- 
ation and reestablishing aevivdienen: While the forms of identity, inversion, 
"and compensation used in pretense play are of a qualitative order, they seem 
to provide a conceptual link between the preoperational reasoning of the 
preschool child and the pengres; obenstisnai reasoring required for the 
solution of the conservation of quantity task. ; 
The finding that in our design direct conservation training with four ‘ 


year oldsubjects appears to be less stable and yields more temporary effects, 


suggests that the mere imposition of rules in an unfamiliar form cannot easily 
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be assimilated by the child, and thus is less likely to have educational 
. consequences. The results of tke combined treatment clearly demonstrated 
the superiority of this method of training in conservation attainment with 
feist wee old preschool children. While sie study does not address 

itself to the educational implications of training preschoolers in 
conservation or to the desirability of eee eee interventicr, it suggests 
that the itiifzation of modes of reasoning familiar to the child and 
spontaneously employed in a playful context can lead to enduring cognitive 


gains. ! 


22 


ewes ; . P Play & Cognition 
-20- 


References 


) ; 


Bruner, or Jolly, A., & Sylva, K. (Eds.) Play - its role in development 


=~ 


4 _ and evolution. New York: Basic Books, 1976 


Brainerd, C. J. Training and transfer of transivity, conservation, and 
class inclusion of length. Child Development, 1974, 45, 324-334 

Brainerd, C. J. Cognitive development and concept learning: An interpretive 
review. Psychological Bulletin, 1977, 84, (5), 519-539 

Burns, S. M. & Brainerd, C. J. Effects of constructive and dramatic play 
on perspective taking in very young childrén. Developmental Psychology, 
1979, 15, 512-521. 4 , 

curry, N. F. & Arnaud, S. M. Ccgnitive implications in children's spontaneous 
role-play. Theories into Practice, 1974, 13, 273-277 

Dansky, J. L. & Silverman, I. W. ‘Effects of play on associative fluency 
in preschool aged children. Developmental Psychology, 1973, 9, 38-43 

Denney , N. W., Zeytinoglu, S. & Selzer, S. C. Conservation training in 
four year old children. Journal of Experimental Child Paychology , 1977, 
2h, 129-146 | 

Feigenbaum, K. A pilot investigation of the effects of training techniques 
designed to accelerate children's acquisition of conservation of 


discontinuous quantity. Journal of Genetic Psychology, 1971, 119, 


13-23 i 

Fein, G. G. A transformational aaniyeta of pretending. Developmental 
Psychology, 1975, 11, 291-296 . v. 

Feitelson, D. & Ross, G. The neglected factor - play. Human Development, 


(1973, 16, 202-223 


ee eennt ee serine sae cape ngle eteriet epslinte toh ut « ta ’ Se en ee ee os nl 


* 


Play: & Cognition 
-2)]- 
| 


Field, D. The importance of verbal content in the tyntaine of Piagetian 

conservation skills. Child Development, 1977, 48, 1583-1592 

Field, D. Can preschool children really learn to conserve? 1979, 

(ERIC Document Reproduction Service No. ED 168-704) . 

Fink, R. S. Role of “imaginative play in cognitive development. Psychological 
Reports, 1976, 39, 895-906 | 

Franklin, M. B. Non-verbal representation in young children: A cognitive 
pepepective. Young Children, 1973, 29, 33-53 


Garvey, C. Play, the developing child. Cambridge, Mass.: Harvard 


University Press, 1977 
Golomb, C. The role of substitutions in pretense and puzzle games. The 
British Journal of Educational Psychology, 1977, 47, 175-186 
° 
Golomb, C. & Adams, J. Pretense play: A study of its cognitive implications. 
Unpublished Manuscript, University of Massachusetts, 1978 
Golomb, C. & Cornelius, C. B. dyntoiie play and its cognitive eer ee as 
Developmental Psychblogy, 1977, 13, 246-252 | 
Herron, R: F. & Sutton-Smith; B. (Eds.) Child's Play. New York: Wiley, 
| 
1971 | | | 
Johnson, J. Relations of divergent thinking and intelligence test scores 
with social and non-social make-believe play of preschool children. 
Child Development, 1974, 47, 1200-1203 © \ 
Klinger, E. Structure and functions of fantasy. New York: aed 1971 
Millar, S. The psychology of eo Baltimore, Maryland: Pennuta Booka: 
1968 : 


Piaget, J. Play, dreams, and imitation. New York: Norton, 1962 


—s, 


24 


Play & Cognition 


-22- 


Rosenthal, T. L. & Zimmerman, B. J. Modeling by exemplification and 
instruction in training conservation. Developmental Psychology, ‘1972, 
6, 392-401 ; 

Saltz, B, Dixan; D. & Johnson, J. Training disadvantaged preschoolers on 
various fantasy activities: Effects on cognitive functioning and 
impulse control. Child Development, 1977, 48, 376-380 

Schempp-Matthews, W. Modes of transformation in the imitation of fantasy 
play. Developmental Psychology, 1977, 13, 212-216 

Siew. 6. Nonparametric statistics. New York: McGraw Hill, 1956 

Singer, J. The child's wort. of make-believe: Experimental studies of 

imaginative play. New York: Academic Press, 1973 | 

Slobin, D. The fruits of the first season: A discussion of the role of 
pldy in childhood. Journal of Humanistic Psychology, 1964, 4, 59-79 , 


© 


Smilansky, S. The effects of sociodramatic play on disadvantaged preschool 
children. New York: Wiley, 1968 


Stern, V. Pees aspects of young enilarea" 8 symbolic play. Research 


Reports, 1976, Bank Street College of Education 


’ 


Tizard, B. & Harvey, D. (Eds.) Biology of play. London: Heineman Medical 
Books, 1977. —- *o 


Vandenberg, B. Play and development from an ethological perspective. 


American Psychologist, 1978, 33, 724-738 
: 7 ( 
Zimmerman,.-B. J. & Lanaro, P. ‘ Acquiring and retaining conservation of 


Length through modeling and reversibility cues. Merrill Palmer Quarterly, 


1974, 20, 145-161 ; 
: 2 th a v ‘ 


Play & Cognition 


-23- | ( 
Footnotes. 


1. Permission for each child's participation was obtained in 
writing from each scent . 

2. All statistical analyses were based on conserving judgments 
which were accompanied by adequate eepladetions: This procedure was 
adopted by Golomb & Cornelius and by Golomb & Adams, and diaenad maak 
appropriate for our expevinental design which directly trained ike 
participants, using verbal rules and a the child's judgments and 
explanations. While che apeuent method does not completely rule out. 


spurious modeling effects, judgments which require an adequate explan- 


are 


ation may minimize this effect. . #, 
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Table 1 


“Mean Chronological Agés, Mental Ages, and IQ of Five Groups’ of Subjects 


Py 
$ 


Group oN Me F Mean : Age Mean Age = Mean ~ IQ. 
‘ Chronological Range , Mental Rangé ” IQ Range 


eh wt 


4.31 = 8.3 100-136 
‘Yatin 15 8 7. 4.6 4.0 = 5.0 6.6 9 = 8.9 118 104e139 


“Draining 15 "8 7 4.6. 40 -5.0 612 5.2 -7.3 116 4722s 


Corser- 15. 9°6 4.6" 3.10 - 4.11. 6.3, 4.8 +.8.7- - 118 101-139 
Trials - - ‘, : i . are . ; a i. : 


Maa 6.2 4.21 - 7.8 118 106-129 


a 


Control 15 seh ae 2 sak bes ; 4.0 


N - number of subjects; Me males; F - females 
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Table 2 


The Effects of Training on Conservation Attainment 


Groups N Conservers Judgments & otal Mean 
Explanations Score Score 


Posttest 1 i 


Pretense . . ; 
Training ne a 5 10. .«  Os67 


Conservation : 3 
Training 15 6 ' 20 ho: 2.67 


Combined ; 
Training oh a 9 : 3h : 68 


Exposure 
Conservation 15 0 fi . 0 0 0 


-Control 15 1 ” ae 4 027 
: Posttest 2 — : 


es Pretense = 
’ Training 15 2 ‘ 8 ‘ 16 1,07 


Conservation : 

Training io - & | 13 26 143 
Combined a 
Training "15 is ae 66 4.40 . 


‘Exposure . : ee : 
.Conservation 14 1: 2 2 * 0.13 


megs : a a Combined Posttests 


“Training = =890-1500C—*—=<“<~:«‘ iw 26° ay amir 
Conservation - , : 3 : . | | 
Training ° 15: 6° i hal a 66 - ~ &.ho 
_ Combined. ao ae, ae rn A | 
Traini ve 1 “4; ; : i. 

a 67 
Exposure =. fe” j F niet 
Conservation 15  ° 1° .t - “2 . 0.13 
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Table 3 


Between Group Comparisons on Conservation Posttest Scores 


Posttest 1 
Conservation Pretense Control 
Combined L .025 (C025 Go1 
Treatihent * 
Conservation , 7 tee” n.8. ‘ 
Pre ense ¢ , n.8. 
Posttest 2 14 ‘ 
"Conservation any Pretense , Control 
Combined Ys : 
Treatment n.s. , nes. | 2.025 
Conservation a Aare n.s. nes. 
Pretense te act "dies 
a 
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i Table 4 
: Number of Subjects Who Displayed Different Kinds of Quantity, 
Conservation on Two Posttests 
Single Quantities 
nal "solid * - Liquid | Discontinuous 


PT 1 PT 2° PT 1 PT 2 PT 1 PT 2 


Pretense : a 
Training ; of 2 ; 2 1 2 2 


Conservation 2 , ; 
Training a" 6 3 , 3 2 1 2 


Combined 
Training 8 6 | 7 4 0 2 


Two Quantities - 
Solid & Liquid Quantities 
“+ PP PT 2 


Pretense A ‘ : 
Training © ; dy, 2 
Conservation . 4 ; 7 vet, LEE 
Training ~ a | 3° Fe ah 
Combined ee ae ' ‘; ek 
Training § < 5 . . . | “ 


' Solid, Liquid & Discontinuous Quantities 


- Pretense > ee. hie ae ee tt 
arsining - # & a ae mee ba hs 
‘Conservation 4 - A hs Bey ott = ok 


yo . 4 TT ae ws = 
Combined is mn T , ay <3 
. Training « ° | err al ' = 3 af 
arennne . ae : ; 
| _ Note: PT = Posttest.» ° ie ie os ee ee ‘e ore 
ee eee ont | o alia? a 
a y el i ‘ ‘ 
. » 7 “ i : P E 
' 3n - 
dae Soe. F » Bley = 


pebiambsetibieteinienlingrabiniaiiasishbnttiiisunssite sweitauints., preimplenowtitamtpeniienlté: -yruntals » if nl NES 
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